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AmeAdments to the Claims 

This listing of claims will replace all prior versions aod listings of claims in the 
application. 

T.Utin ff of Claims 
1. (PrevioiiSly Presented) An actuator device comprising: 
a spine member having a length; 

a first plate and a second plate, the first plate fixed to the spine member at a first location 
along the length of the spine member and the second plate fixed to the spine member at a second 
locaut.n along the length of the spine member, wherem the second location is spaced fiom the 
first IC'Cation; and 

a first acmator positioned between the first plate and the second plate tbr selectively 
cix»tiiig a push and/or pull force between the first plate and the second plate to change the 
orientation of the first plate relative to the second plate, the first actuator includes a first array of 
electrostatically actuated unit ceUs, wherein at least some of the electrostatically acmated unit 
cells ure actuated from an expanded state to a closed state m response to an applied electric 
potenrial, and wherein at least some of the elecirostaticaUy acmated unit celU include: 

a first flexible member having a first electrode; and 

a second flexible member having a second electrode, wherein the first flexible member is 
attached to the second flexible member at selected spaced locations, wherein the first flexible 
memljer is pulled toward the second flexible member when the elcCTric potential is applied 
between the first electrode and the second electrode. 

2. (Original) The acmator device of claim 1 further comprising a second actuator 
positioned between the first ph«e and the second plate for selecnvcly creating a push and/or puU 
force between the first plate and the second plate lo change the orientation of the first plate 
relauve to the second plate. 
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3. (Original) The actuator device of claim 2 wherein the first actuator is positioned 
in a fir:Ji region between the fiisi plate and the second plate, and the second acmator is positioned 
in a second region between the first plate and the second plate, wherein the first region is 
separaie Irom the second region. 

4. (Origmal) The actuator device of claim 3 wherein the spuie member passed 
betwecdi the first region and the second region. 

5. (Original) The actuator device of claim 2 fimber comprising: 

a third actuator positioned between the first plate and the second plate for selectively 
creating a push and/or pull force between the first plate and the second plate to change the 
orient4tion of the first plate relative to the second plate; 

a tbunh acmator positioned between the first plate and the second plate tor selectively 
creatiiig a push and/or pull force between the first plate and the second plate to change the 
orientation of the first plate relative to the second plate. 

6. (Onginal) The acmator device of claim 5 wherein the first acmator. the second 
acmaior, the third actuator and the fourth actuator are positioned in separate regions between the 
first plate and the second plate. 

7. (Original) The acmator device of claim 6 wherein the separate regions are 
selectively spaced around the spine member. 

8. (Onginal) The actuator device of claim 7 wherein the separate regions are 
disposed symroeirically about the spine member. 

9. (Origmal) The actuator device of claim 8 wherein each of the separate regions 
correspond to one of four quadrants about the spine member. 
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10. COriginal) The actuator device of claitn 1 wherein the spine tnember bends when 
the orientation of the first plate is changed relative to the second plate. 

U-14. (Canceled) 

15. (Previously Presented) A flexible tnember comprising: 
a spine member having a length; 

Three or more plates anached at spaced locations along ihe length of the spine member, 
selects d plates forming a plate pair, at least some of the plates extending out and forming ribs 
that support an outer skin of the flexible member, and 

one or more actuators positioned between and fixed to at least selected plate pairs for 
creaiuig a push and/or pull force between the corresponding plate pair and to change the relative 
otienittion of the plate pair. 

16. (Previously Presemed) The flexible member of claim 15 wherein each of the one 
or more acmators includes an array of flexible unit cells capable of actuating from an expanded 
state 10 a closed state in response to an apphed electnc potential. 

17. (Previously Presented) The flexible member of claim 16 fUnher comprising a 
controller for selectively controlling the actuation of the one or more actuators to create a desired 
motion of the flexible member. 

18. (Canceled) 

19. (Original) The flexible member of claim 1 5 further comprising one or more 
sens.>rs for sensing one or mot« environmental conditions in the vicinity of the flexible member. 

20. (Original) The flexible member of claim 19 further comprising a muismitter 
adapted to transmit signals related to data capnired by the one or more sensors. 
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21. (Original) The flexible member of claim 17 further comprising a receiver for 
receiving cotnmands and for providing the commands to The controller. 

22-24. (Canceled) 

25. (Original) The tlexible member according to claim 15 wherein each of the two or 
more plates define a major surfece. wheim the spine member intersects and is anached to the 
two or more plates near the center of the major stirfece. 

26. (Orifiinal) Theflexiblememberaccordin8tochiiml5>vhfireineachofthetwoor 
more plates define a major surface, wherein the spine member intersects and is attached to the 
two oi more plates at a location that is offset from the center of the major surface. 

27. (Original) The flexible member according to claim 15 wherein each of the two or 
more plates define a major surface, wherein the spine member intersects and is attached to the 
two or more plates at or near an edge of the major surface. 

28. (Currently Amended) A tlexible member, compnsing: 
an elongated body having a length; 

one or more electrostaticaUy actuated acmators positioned at selected locations along the 
lengtn of the elongated body, the one or more electrostaticaUy actuated actuators, when 
activ4ted, pr^TYi-1r f> - ^^^^ ^ Tti- '^■'•^"i"" elongated bodY change the shape of 
the flexible member, and 

a controller for coniroUing the one or more electrostatically actuated acwators- 

29 (Previously Presented) An actuator device compnsing: 
a spine member having a length; 

a first plate and a second plate, the first plate fixed to the spine member at a first locaiion 
along the length of the spine member and the second plate fixed to the spine member at a second 
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location along the length of the spine member, wherein the second location is spaced from the 
first lo«;ation; 

a first actuator positioned between the first plate and the second plate for selectively 
creating a push and/or pull force between the first plate and the second plate to change the 
orientation of the first plate relative to the second plate, wherein the first actuator indndes a first 
array of electrostatically actuated unit cells, wherein at least some of the electrostatically 
actimiird unit cells include a through hole for reducing fluidic dampening of movement of the 
unites Us. 

30. (Previously Presented) A flexible member comprising: 
a spine member having a length; 

two or more plates attached at spaced locations along the length of the spine member, 

selected plates fonning a plate pair; 

one or more actuators positioned between and fixed to at least selected plate pairs for 
creating a push and/or pull force between the correspondmg plate pair and to change the relative 
oriemation of the plate pair; and 

an outer sheath siaed to fit over the two or more plates, the outer sheath being adapted so 
that Li a first direction along the length of the spine member the outer sheath has a first resistance 
to sUding nwtion, and in an opposite direction along the length of the spine member the outer 
sheath has a second resistance to sliding motion, the first resistance to sliding motion being 
greater than tiie second resistance to sliding motion. 

31. (Previously Presented) A flexible member comprismg: 
a spme member having a lengtii; 

two or more plates anached at spaced locations along the length of the spine member, 
selected plates fonning a plate pair, and wherein at least selected plates are printed circuit 
boards; and 

one or more acniaiors positioned between and fixed to at least selected plate pairs for 
creaimg a push and/or pull force between the corresponding plate pair and to change the relative 
onentation of the plate pair. 
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32 (Previously Presented) The flexible member of claim 31 wherein at least selected 
primed circuit boards have one or more traces that are electrically coupled to at least one of the 
aciuatofs to provide one or more control signals to the at least one acnoator. 

33. (Previously Presented) A flexible member comprising: 
a spme member havmg a length; 

two or more plates attached at spaced locations along the length of the spine member, 

selected plates forming a plate pair; 

one or more acmaiors positioned between and fixed to at least selected plate pairs tbr 
creatu.g a push and/or pall force between the corresponding pUte pair and to change the relative 

onent.iuon of the plate pair, and 

one or more intervening plates positioned between a selected plate pair. 

34. (Previously Presented) The flexible member of claim 33 wherein the one or more 
intervening plates include one or more relief strucmres that provide a path for the one or more 
actuaiors that extend between the selected plate pair. 

35. (Previously Presented) An actuator device comprising: 
a spme member having a lengdi; 

a first plate and a second plate, the first plate fixed to dxe spine member at a first location 
alonij the length of the spine member and die second plate fixed to the spine member at a second 
location along the length of the spine member, wherein the second location is spaced from the 
first location, and wherein the spine member is a unitary member with no pivot joints; and 

a first acmator positioned between the first plate and the second plate for selectiv ely 
creai mg a push and/or pull force between the first plate and the second plate to change the 
orientation of the first plate relative to the second plate. 



7 of 9 



PA6ESf10'RCVDAT3f13l20063:28:4SPM{EastemStandardri!ne]'Sm^ 



